RIP is nucleus limited. We know this because the specialized cells that carry out RIP are heterokaryotic, with nuclei from both parents. When a sequence is dupliEric U. Selker University of Oregon Institute of Molecular Biology Eugene, Oregon 97403-1229 cated in one nucleus but not the other, the lone copy is never silenced. The mechanism of RIP is unknown but probably involves DNA:DNA pairing (Figure 1) 
by RIP more readily than unlinked duplications. Third,
Repeats along for the Ride
To date, RIP and MIP are the only silencing mechanisms that are known to "count" repeats. They are not the only mechanisms that silence repeated genes, however. Even Neurospora has at least one additional silencing mechanism, named "quelling," that is sometimes triggered by introduced DNA (see Selker, 1997 and references therein). All indications are that quelling is equivalent to "cosuppression," or posttranscriptional gene silencing (PTGS), discovered first in plants (see Vaucheret, 1998 and references therein) and subsequently in animals (see Sharp, 1999 and references therein). Although the detailed mechanism of PTGS is not yet known in any organism, it is clear that this family of repeat-associated silencing phenomena is fundamentally different from that of RIP and MIP. There are several distinctive features of PTGS. (1) Single-copy sequences can experience PTGS even in haploid cells; thus, while commonly repeat associated, PTGS is not repeat in- The observed specificity of methylation of PAI setest whether the nopoline synthase promoter (pNOS) could be silenced in trans by RNA homologous to the quences in Col/WS hybrids supports the idea that the PAI inverted repeat triggers de novo methylation of hopromoter itself provides an interesting example. In general, TGS was not induced by pNOS RNA, but an excepmologous sequences. It remained possible, however, that sequences linked to the inverted repeat are partially tional plant with an inverted repeat including pNOS showed silencing and de novo methylation of an unor fully responsible for the observed effects. As a first step to investigate this possibility, Bender and collinked gene driven by this promoter. When the promoter responsible for transcription through pNOS was itself leagues generated transgenic plants with a promoterless pai1-pai4 inverted repeat construct (Luff et al., silenced, silencing and methylation of pNOS were eliminated, suggesting that RNA, or the act of transcription, 1999). Partial methylation of the inverted repeat was observed after two generations, and heavier methylation was involved (Mette et al., 1999). In light of recent evidence that double-stranded RNA is a potent silencer of was observed two generations later. The authors conclude that the inverted repeat, per se, can induce de genes in worms and flies (see Sharp, 1999), it is attractive to suppose that transcription through inverted repeats novo methylation. Caution is advised, however, until
